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EVALUATION OF TRAITS IN THE USDA YIELD GRADE EQUATION FOR PREDICTING BEEF
CARCASS CUTABILITY IN BREED GROUPS DIFFERING IN GROWTH AND FATTENING
CHARACTERISTICS
John D.Crouse'

Summary

were significant differences in intercept
values for the different breed groups. Use
of a single prediction equation for all
breed groups would rank animals well
within a breed group.

Carcasses of 786 steers derived
from crosses of Hereford or Angus cows
bred to Hereford,
Angus, Oharolais,
Limousin, Simmental, South Devon, and
Jersey sires were fabricated into closely
trimmed, semi-boneless
retail cuts to
study relationships among independent
variables in the USDA yield grade equation in breed groups that differ in growth
and fattening characteristics.
Simple correlations indicate carcass
weight was a good predictor of cutability
within a breed group but a poor indicator
over all breed groups. Rib eye area had
the lowest predictive value of the four variables studied. Rib eye area may be more
useful in populations of similar weight
than in those varying widely in weight. Fat
thickness at the 12th rib was the most
useful predictor of cutability and is about
equally useful within or over all breed
groups. Percentage of kidney and pelvic
fat, though lower in predictive value than
12th rib fat thickness, was useful within or
over breed groups. Partial regression
coefficients computed within each breed
group were relatively similar though there

Introduction
Accurate, reliable predictors of carcass cutability are needed by the beef
cattle industry for marketing, progeny
testing, and research programs. To have
widespread application, the procedure
must be rapid, inexpensive, and applicable under diverse management conditions and must lend itself to a broad base
of genetic types.
Numerous equations for estimating
percentage of carcass cutability have
~een developed independently on carcasses derived from British beef, dairy,
and Brahman breeding. The present
USDA (1965) yield grade equation for
estimating percentage closely trimmed,
boneless round, loin, rib, and chuck was
derived from the regression equation by
Murhpey et al. (1960) and has been
tested on independent
populations of
beef carcasses.
Although
the relationships in the independent populations
differed from that of the original population, the variables used in the yield grade

'John D. Crouse is a meat scientist at
MARC.
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HxA and SxA carcasses had similar
quality grades and percentages of rib eye
fat even though SxA carcasses had less
fat trim:LxA carcasses were lower in quality grade and had less rib eye fat as expected because they had less total carcassfat.
Neither breed nor slaughter group
significantly
affected Warner-Bratzler
shear force or taste panel palatability
scores (Table 3). Even though LxA carcasses graded lower and had less rib eye
fat than HxA or SxA, LxA shear values
and taste panel scores were not different
form SxA and HxA values.
Correlations indicated that average
daily gain (ADG) was not associated with
protein, moisture, or fat composition of the
carcass. Additionally, chemical composition of the carcass was not correlated with
taste panel scores or Warner-Bratzler
shear values. However, fatter carcasses
and those with higher percentages of rib
eye fat tended to have higher taste panel

equation appear to be the most accept.
able among those reported when accura.
cy, rapidity, and expense are considered.
The objective of this investigatior
was to study the relationships among vari.
abies found in the multiple regressior
equation by Murphey et al. (1960) when
applied to carcass beef derived from
some of the newly introduced breeds
being used in the United States.
Data for this study were obtained
from 786 steer calves born in 1970 and
1971 as part of a cattle germ plasm evaluation program. Hereford and Angus
cows were mated to Hereford, Angus,
Charolais, Limousin, Simmental, South
Devon, and Jersey sires by artificial insemination. A range in length of feeding
period was provided by stratifying calves
in sire breed groups by age and assigning
them to one of three slaughter groups
each year (215, 243, and 271 days postweaning for 1970, and 200, 242, and 284
days postweaning
for 1971 calves).
Therefore, animals within sire breed
groups varied slightly in age and in time
on feed, but average age and time on feed
was similar between breed groups.
Steers were slaughtered at a commercial packing plant. Yield and quality
Continued on next pege.

juiciness and overall acceptability scores
(correlations ranged from 0.20 to 0.35).
Results in our study indicate that carcass
fat and rib eye fat are unsatisfactory indicators of palatability.
Linear regression
indicated
increased carcass protein percentages
were not associated with higher feedlot
ADG. This fact is supported by means for
protein and ADG for the three breed
types. Each 1% increase in carcass protein was associated with 49 Ib lower live
weight. Retail product percentage increased 3.06% for each 1% increase in
carcass protein.
Rib eye chemical fat increased
0.27% for each 1% increase in carcass
chemical fat. The regression coefficients
for taste panel flavor, juiciness, and
tendemess scores on carcass chemical
fat were 0, 0.04 and 0.01, respectively,
indicating that increased carcass fatness
did not result in any measurable increase
in palatability.
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grade factors were determined 24 hr postmortem by a consensus opinion of three
appraisers. The right side of each carcass
was processed into retail trimmed cuts
leaving no more than a 0.3 in fat cover.
Dorsal and transverse spinous processes
remained in the short loin cuts, and dorsal
spinous processes and rib bones remained in the rib cuts. All other cuts were
entirely boneless.
For purpose of analysis and interpretation, the seven sire breed groups
were regrouped into four as follows: (1)
Hereford, Angus, and their reciprocal
crosses = HA; (2) Charolais, Limousin,
and Simmental crosses = CLS; (3) South
Devon crosses = SO; (4) Jersey crosses
= J. Most of the cutability equations developed to date have used cattle of British
beef breed types. Charolais, Limousin,
and Simmental crosses represent the
newly introduced Continental breeds and
have a rapid growth rate and thin subcutaneous fat layer compared with that of
the traditional British beef breeds. South
Devon crosses appeared to have growth
and fattening characteristics intermediate
between the British beef breeds and Continental breeds. Jersey crosses had the
lowest growth rate of breeds evaluated
and a total fat content similar to that of the
British beef breeds.

Results And Discussion
Variation in traits in this study is
greater than would be expected within
cattle of a given breed fed for a constant
time or to a relatively constant condition.
The range in maturity and quality grades
is not, however, as large as that represented in the study of Murphey et al.
(1960) from which the USDA yield grades
were developed.
The distribution of sample populations is important in interpreting measures
of relationship
between traits. Relationships observed can be influenced by
the fact that various subpopulations may
be included in the sample, as is the case
for sire breed groups here. In this situation, relationships among group means as
well as those within a group influence correlations and regressions where the sample is analyzed as one population. These
considerations should be kept in mind
when comparing the correlations or regressions obtained by various groupings
in this study and their comparison to other
studies.
Correlations among carcass traits
are shown in Table 1. Correlations above
the diagonal were calculated over all sire
breed groups and include the effects of
sire breed group means. Correlations below the diagonal were calculated within
sire breed group, breed of dam, and year.
Correlations between percentage cutabil-
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'Correlations above the diagonlii were calculated over all sire breed groups. within breed of dam, and year subclasses.
Correlationsbelow the diagonal were calculated within sire breed group, breed of dam, and year subclasses.

ity with carcass traits did not differ among
the sire breed groups. Results from the
overall breed group analysis would be
appropriate when drawing inference to a
population of carcasses consisting of a
number of breeds or breed crosses differing significantly in weight and body composition as observed in these data. Results from the pooled within-breed group
analysis approximate the average correlation between traits for carcasses derived from a given breed or breed cross.
A correlation of -0.42 was observed
between carcass weight and percentage
cutability on a within-breed group basis.
On an overall breed group basis, this correlation was reduced to -0.07. In this
study, CLS crosses had heavier but trimmer carcasses than the other breed
groups and had the highest percentage
cutability. Breed group means for carcass
weight were positively associated with
percentage cutability. The net result of a
strong negative relationship within breed
groups and a strong positive relationship
between breed group means is the lo~
negative overall correlation (-0.07) whete
breed group was ignored. This result suggests that carcass weight is a useful predictor of cutability within breed groups but
not in populations representing a wide
range of breed types.
The correlation between cut ability
and rib eye muscle area was much larger
(0.47) over all sire breed groups than it
was within sire breed groups (0.18).
There was a strong positive relationship
between the breed group means for cutabilityand rib eye muscle area. This strong
relationship indicates that rib eye muscle
area may be particularly useful in prediction equations to partly account for
variability in cutability that is associated
with breed group differences.
The individual trait most highly correlated with percentage cutability was fat
thickness (-0.76) at the 12th rib. This relationship was approximately
the same
whether considered over all sire breed
groups or pooled within groups. The magnitude of the correlation between fat thickness and percentage cutability and the
homogeneity of the relationships over all

or within breed groups indicate fat thickness would be a valuable predictor of
cutability in a population of carcasses regard)ess of genetic origin.
The correlations between percentage of kidney and pelvic fat (K and P fat)
and cutability were -0.37 on an overall
basis and -0.40 on a pooled within-breed
group basis. Breed group means for cutability and percentage of K and P fat were
not correlated. Although the correlation
between cutability and percentage of K
and P fat is only moderate, this measure
of fatness should be a useful predictor of
cutability within breeds or over mixed
breed population.
Regression equations developed
(Table 2) overestimated HA, SO, and J
breed group means and underestimated
the CLS means. Equation 1 has hot carcass weight, rib eye area, adjusted fat
thickness, and percentage K and P fat.
Equation 2 omits carcass weight. The
poorest fit was for Jersey crosses. Equation 2, with carcass weight deleted, had
less bias associated with breed group
means than equation 1. The consistently
lower values when the Murphey equation
was used can possibly be accounted for
by differences in cutting procedure, differences in the trait means for the populations evaluated, and difference in relative
size of the regression coefficients. The
Murphey equation did a good job of ranking within groups as evidenced by correlations between actual and estimated cutability within breed groups of 0.82 for HA,
0.78 for CLS, 0.85 for SO, and 0.73 for J.

Table 2.-Comparison of actual
and predicted cutability by sire
breed groups using various
equations
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